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DESIGH FEATURES

Ihe ACL i% 8 widroprocessor=based command and Condrol weit wsing an ACA 1802 CHS
microprocessor, CHIS RAM, and TTL MDM. Computer JAF circuibey 15 implemented in
CHls CO4000 series logic to ninimdze power dissipativa, The design incorparates a3
dual master oscillator [one activa, one cold backopl. The master oscillabar 15 &
Tenperature Compensaled Lrystal Oscillator [T{XQ) purchased From Yectron to an HLA
speci Fication tontrod drawing (SC0). Decode logic consists of Low Poncr Schatiky
TN, and the sync anplitiar design uses monalithic WES539 wideband op amps.

Parcs ware required ko be JAN reliability Fevel parts or theiv equivalent. Fart
selectian falls ipke three vategoriess
1y J&W or better parts from the Military QFL,
[2) Parls desanstrated to HASA to be EqU{Vﬂ]Eﬂi tu JAM leve]l via test data
(e.g., COADBLSIW seriss parts), or
131 Parks procered to on RCA spec control drawing which calls owt tests amd
scedaning to effect JAW equivaléncy.

RARE BOARD COMSTRUCTION {AG) W

The boards are of “welded wirg! construction. AE the bare board level this does not
distinguish it from a norad PC board except that hales which will teke weld pins
yemerally are not connected bo PC traces. Only thase pias which bring powar and
grauvind potentials to the [Cs are an PCs, An annalar ricg survounds the hole in the
bourid where each pawar and ground pin s Tocated. These ping are then soldered te
Ehe Lrsce Tike any obther component lead . Aside From thls Fealure, al1 desiga

& construction technigues vsed in PC baard layout apply.

BOARD ASSEMBLY (AG)

The dritled and etched board is papulated with severel hundred selderabie or
welddhle ging. Power and grownd pins, as well as cannector pins, are saldered in
Elatt. Discreel components (resistors, Jigdes, capacilars) are atbached ta

ifurcated tarminals, where they are soldered. Flalpack 1is are weldad,
Teoid-by-Tead, Lo the Lops ol Lhe weld pins. Afier welding, extry legd maverial is
trimmed sway. Circoit contections are made using #A0 duG nickel eld wire. The
wire is welded to bhe pin swriéces on Lhe board backside. A1l wire welds are dane
vsing & maching which 15 tape <4riven, bhus aliminating the possihility of miswiring
vue 1o aperator error. AlT wiring & circuib perfurmence iy Lesbed priar Lin
box—-léwal installabion. Aftar successful testimg, components are sbaked as roguired
by drawing nates and the asseably is coated with wrethane.

Tha board is inserted in the box on card-edge guides, in the same manner as tha other
PC boards.
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FALLURE EFFECT
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LEE Y
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loss of videa brom
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DESIGH FESTURES (Contiaued)
BOARD PLACEMEMWT

The Boards are secured in the elecironics assembly by gold-plated baryllium copper
card guides. LConpections are made to the mether buard with biind-mated fonngctors.
Disengegeaent during launch Is preventad by a covar which spans the baard's free edge.
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RATICHALE FOR ACTEPEANCE

..

For Qualification Test Flow, see Table 2 Tocated at the frank of this book.
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ACCEPTANCE TESI
Ihe CCVV systems' BCU is suvbjected 1o the following testing:

» Vibration:  20-80Hz; 1 du/0gt-rese fron 0,01 G2/Hz o 0.04 G2/He
B0-360 Hz: q.044 G=/H=x
I50-750 He: 3 dBAOCE—Fall to 0.018 GoH:
75030003 1.018 GZ/Hz
1ana-2und: 3 dB/Qck~Fall to 0.009 G5FHz
Test Durakion: ¥ Minute per Axis
Test Lawvel: 6.6 Grms

% Therual: 140 F: Time Lo stablize equipment plus | howr
0= F: Time bd stablize equipment plus 1 howr

100° F: Tima to stablize equipmant plus | hour
Fue Aocepkance Tust Flow, sé@ §able b located at the Froni aof this book.
OPERATTONAL. TEST

[n order to verify that CCTY components ore operalisnal, a test must weriFy the
healln of all tha command relatad components frum the PHS {ATAR) panct swilch,
through the BCU, through bhe syoc 1ines ta the CamerafPTU, to the Camera/PTU commanil
de nder.  The test must also verify Lhe camera's ability to pruduce vides, the ViU's
ability to raule videa, and the monitor's abiliky to display video. A cimilar tast
would be performed o verify the MOH comwand path.

Ere-launch g Ocljber TestfIn-Elipht [est

V. Power LCIV Swsben.

2. via the PHS panel, select a monitor as destinaiian and the camera wndar
test At SOurCa. .

1. Send "Camerg Power &n" cownand from PHS panel.

4. Setect “Ewiernal Syac™ on monitor.

5. Dbseive video displayed oo manitur. HMole that if videv on monitar is
synchronized 1.6, stable racter) thea this indicates that Lhe camera
is receiving composite sync From the RCU angd thal Lhe camera iz producing
syachroni zéd wides.

6. Sead Pan, [i1L, Focus, Zuom, DLA, AND Gawa commands and viswally (either
via Lhe monitor or direct ubservationl verify oparation.

7. Select duwnlink as destinatian ond comera under Lesl as source.

8. Observe video rovted to downlink.

9. Send "Camera Puwer OFMY command wia PHS panel.

10. Repeal Steps 3 through 3 except issue commands vida the HDH conmaad path.
lhis preves thab the CCIY equipment is operabionad.
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(RIVACRLITY 272 SHEET __ &  oOF ___ B

FAILURE HINL AHE FALLLRE EFFECT
__ LRNSF O £HD JTEH HATEOMALE PO ACCEPTANCE
Power on Aeszl (POR) pulse to VSN ViU does net respand ko OASIHSPECTTON
sbuck high. commands; cannot routae

viden. Frocurament Contyol - The ACU EEE paris and hardware items ave procuved fren approved

Cause: vendors and swppliers, which neet the reguirements set forth in the CCTV coatract

Fiit circuit on ¥S5U laieridce Hurstk Case: ard Quality Plan Murk Statement {Wi-2553176). Resident DCAS personnel revicw all

Assy . buss of wvidew From procurgment decoments bo establish bhe aeed for GSI on selected parts (PAL 517},

Ab, 75972786-5d41 ar 294HbS-504 mission frikical camera.

— [neoming Quality inspectiong are wade on all
received materials and parts. Resulls are recorded by Tet and setained in file by
drawing and cantenl hunbars for future referanca and traceability. A1l EEE parts are
subjecied te incowing acceptance tests as called For ia FAl 313 - Iacoming
[ngpection Test Imstrwckisng. Tneosming flight parie are further processed in
decurdance with HCA 1845684 — Precanditioning and Acceptance fequirewents for
Flectronkc Parts, with the ecception that OPA aml PIHR testing 715 aot performed.
Mechanical items are inspected per PAI 116 - Incoming lnspeciion Instructions for
Mechanical [tems, PAl 35 - Incaming Quality Centrnl Yaspection Instruction, and
PAI 612 — Procedure For Processing Inconing or Purchased Pares Desigealed for Flight
Use. decepled Mess ark delivered Lo Material Coodrglled Slores and retaiaed under
specifigd conditions unkil fabrication is required. Manronforming materials are
tield for Haierial Aeview Board {HAB) disposibion. (PAI-30%, PAl IGQL-531.)

— Prlor to the start of RCU board assesbly, 311 itans are
verified to be caorvert By syock Foam rsgnnal, as the items arp accummlated to form
2 kit. The items are werified ogaie EE the aperstor who asspmbhles the kit hy
chacking against the as-hu|1t-parts-l1st IABFL). OCAS Handatory lnspactica Painis
are designated for prinled circuil, wire wrap and weldad wire boards, plus harngss
connecters for soldering wiring, crimping, solder splices and quality warkmanship
priur ta cgating of the cempunent side of bourds and steeving of harpesses.
Specific RCU board assembly and tast instruckions are provided in
draming nutes, ang applicable documents are called out in the Fabrication Procedure
and Racard {FPR-22394824) and parks Visk PL-2294B34. Thése iaclude wire conngction
List 2954901, Process Standard RTV-506 228DA8Y, Process Standard - Bonding Yelcoro
Tape 22H080%, Specificakian Snldering 2280749, Spacificalian Name Plate Application
1960167, Speciflcalion — Crimping 2200800, Specification - Bonding aad Staking
2280418, Specification - Urelhane costing 228087%), Specificatieon - Lacking Compound
026116, Speciffcation Epoxy Adheslve 2010985, Specificatdan — Marking 2780876,
Specification - Yorkwaaship BOIDAAS, Spocificatian Boading and Staking 2280875,

Rl Assenbly and ¥est — An open box test 15 performed per TP-1T-2204874, and an
Acceptance Test per TP-AT-F294024, including vibration and thermal-wdcuoum. lorgues
are specified and witnessed, trac&ahility numbers are recoeded, and calibraled toals
are checked prior to wsa. HLA Quality and DCAY inspections are peckormed al the
campietion ¢F specified FPR pperatiuns i accordance with PAT-204, PAI-205, PA[-206,
and PAL £17.  DCAS personnel witness RO Lolbon—up and ¢ridical torgming. RCA and

Tyl -t
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FaTt URE HODE AHOD
CALSE

FATLURE EFFECT
On ERD TTEH _

Pawer an Reset (POR} pulse ta WSU
sluck high-

Cause; ]
POR circeil un US [ntarface

Asny
AR, 2990386-501 wr 22948kh-504

0k

Vil dees not respond oo
comnands: cannobk rawke
viden.

Hars{ Case:
Loss of viden from

mission critical camera.

OA/TNSPECTTON

(Coniinuved)

RATIONAIE IR ACCEPTAHCE

BCAS parscrneY manitor wcceplance Lesls and raview the test datafresults.  These
personned alsa fnspect far coaformance after alV rapair, rework and retect.

yon for Shipment — The ROV i packaged i{turdin? bo 2280746, Process
a

Preparat [ ; :
Standard for Packaging and Handling guidelines. A1l re

assembly drawings, Parts tisk, ABPL,
cocumeniation folder 3ssigned specifically to each assembly. This Felder is relained
An EIDP is prapared for aach BCU in accovdance wikh the requiresents
RCA ) and DLAS persoonel wliness craliag, packaging, packing 4nd
marking, and reviow the ELD# for completeness aml accuraly.

far reference.

of WS-2533176.
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FATLURE MODE AWD
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FATLURE EFFECT
0N EHB TTEH
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Piwer on Resot {(POR} pulae ta YSU Vill does not respord Lo EALIURE HISTORY
stuck high. commdands: cannok roulke
vidio. HONE
[ause: i
PO circuit on VAU Interface Worst Cose:
Assy Loss of wideo from

AL, 2532386-501 or Z294d65-504

bl

mission critical Ccamera.
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IHIT Bemnte Costral Unil (ACU)
SHUTTLE €CT¥ DuG MO, 22940824-506.50F

CAITICAL [TEMS LIET
SHEET 4 er g .

FATIUKE MODE AHD
— EnpE

FATLURE EFFELT
OH EHn STEH

RATIOMALE EOR ACCEPTAMCE

Puwer on Reset 1PDﬁ} pulse to WSU

[dausH:
PR circuit on W3 Inteeface
hssy

ab, 2990006-501 ar 2294865-504

U231k

VSl dogz not respoad tn
cominandly; cannatb voute
viden.

Werst [asa:
Loss af wideo From

missvan cribical camerd.

QPtRATIONAL EFFEC1S

Loss af viden, Possible loss of majur wission objectives dus ba lass of KMS cameres
ar ather required comerds.

CEEM ACTIONG

IF pussible. cantinue RHS operatioss wsing altermalbive visval cuwes.
CREM TRAINING

Crew should be trained Lo uwse possible alternatives Lo CCTV.
HESSION CONSTRAINT |

Where passible, procedures should he designed s0 Lhey can be accunpllshed wilhout
CCrv.
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